The relative importance of alkalinity, temperature, and the washout effect of bicarbonate-buffered, multidose cardioplegic solution.
Recent experimental and clinical studies from our institution have shown that the administration of cold, bicarbonate-buffered, hyperkalemic crystalloid cardioplegic solution resulted in a significant rise in intramyocardial pH. This rise could theoretically be caused by (1) the alkalinity of the solution administered (pH 8.2 at 25 degrees C), (2) the washout of acid metabolites with each administration, and (3) hypothermia per se. To investigate the relative effects of each of these three factors on intramyocardial pH, dogs on cardiopulmonary bypass received crystalloid cardioplegic solution either at 10 degrees C (n = 9) or at 37 degrees C (n = 8) every 30 min during 2 hr of aortic cross-clamping. Myocardial temperature, intramyocardial pH, and CO2 tension (Pmco2) were measured continuously. Needle biopsy specimens were taken every 30 min for biochemical and ultrastructural analysis. Before aortic cross-clamping, intramyocardial pH was 7.07 +/- 0.06 in both groups (+/- SEM). Upon each administration of cardioplegic solution, hearts in the 10 degrees C group cooled to 10 degrees to 15 degrees C and intramyocardial pH increased on the average by 0.31 +/- 0.03 units (p less than .001). In the 37 degrees C group intramyocardial pH was unaffected by cardioplegic solution. At the end of the cross-clamping period, intramyocardial pH had declined to 6.49 +/- 0.13 in the 10 degrees C group and to 5.60 +/- 0.08 in the 37 degrees C group, the fall in pH being significantly greater in the 37 degrees C group than in the 10 degrees C group (p less than .01).(ABSTRACT TRUNCATED AT 250 WORDS)